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ABSTRACT 

The main goal of the FIRST- APM QSO Survey (FAQS) survey is to com- 
pile the most complete sample of Bright QSOs, located in the well optically 
investigated area of the sky covered by the Second Byurakan Survey (SBS). 
We do that through the combination of both radio and optical surveys, down 
to the magnitude limit B < 18™5. We report here the first results of our 
ongoing study, that is based upon the cross-identification of the FIRST radio 
catalog and the Automated Plate Measuring Machine (APM) optical catalog. 
The overlapping sky area between the FIRST and the SBS surveys is about 
700 deg^. Our compiled list of sources for this overlapping region contains 
~ 400 quasar candidates brighter than B = 18™5. Of which, about 90 objects 
are already spectroscopically classified. These objects have been discovered 
maynly by the SBS survey. During 1999, we have carried out spectroscopic 
observations for more than 100 FAQS objects with the 2.1m telescope of 
the Guillermo Haro Astrophysical Observatory (GHO). So far, in the stud- 
ied subsample, we have found 33 new QSOs, 2 Seyfert Galaxies, 15 emission 
line galaxies, 1 BL Lac, and 45 high galactic latitude stars. Amongst the 
33 QSOs, we have found two broad absorption line (BAL) QSOs, namely, 
FAQS 151113.7+490557 and FAQS 161744.4+515054. These two BAL QSOs 
are radio-loud, and have radio-to-optical flux ratios {log R) with values of 
1.1 and 2.5 respectively. The last object being the brightest radio- loud BAL 
QSO known, with a flux density of 99.8 mjy at 1.4 Ghz. 

INTRODUCTION 

QSO surveys may provide basic information to understand a number of 
cosmological key issues, such as: the epoch of galaxy formation, the physics 
of the AGN phenomenon, the formation and evolution of large scale struc- 
ture. So far, over 11000 QSOs are known (Veron-Cetty and Veron 1998). 
Several fundamental questions are still open in relation to the nature of these 
objects and the internal relationships between their physical properties. For 
instance, their surface and space densities are quite important for the un- 
derstanding of evolutionary aspects. Yet, the latter requires always data for 
complete samples of objects, both in terms of redshift and in terms of intrinsic 
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luminosity. 

The ideal searching technique should produce a sample that includes 100% 
of the objects of interest and that is free of contaminating objects. However, 
in practice, one faces a trade-off between maximizing the level of completeness 
of the sample, while at the same time, minimizing the number of confusing 
objects within it. The degree of completeness can in theory be determined 
by comparing the results from different survey techniques (e.g. multicolor 
selection vs slitless spectroscopy). 

Historically, the optical QSO samples have been selected either on the ba- 
sis of their emission lines or peculiar colors. The QSOs can also be found 
by their radio. X-ray and/or their infrared properties and/or their variable 
nature. Optically selected quasar samples are the most complete ones. How- 
ever, every survey technique has a redshift and luminosity-dependent selec- 
tion biases (Wampler and Ponz 1985). Taking into account the selection 
effects, inherent to every technique adopted to search for QSOs, is obvious 
that only the combination of the different search techniques for the different 
spectral ranges, will yield a complete sample of quasars, with an adequate 
representation of all the properties inherent to them (Hartwick and Shade 
1990, Chavushyan 1995). 

The emphasis on optically selected samples is due to the efficiency of the 
techniques in finding the objects of interest. Radio selected samples suffer 
the difficulty of identifying their optical counterparts, a difficulty arising from 
poor radio positions. Furthermore, in the past, radio selected samples have 
been largely insensitive to radio quiet objects, which make up the majority of 
the QSO population. Yet, optically selected quasar samples have their own 
disadvantages. These samples usually exclude QSOs with colors different 
than typical. A radio selected sample that reaches faint flux limits, such as 
FIRST, shall be immune to optical color selection effects. 

The FIRST radio survey (Becker et al. 1995) provides a new resource for 
constructing a large quasar sample. With positions accurate to better than 
1" and a point source sensitivity limit of 1 mJy, it goes 50 times fainter in 
flux, than any previous radio survey. A QSO survey based on FIRST and the 
APM (Irwin 1998) catalog is the FBQS (Gregg et al. 1996). Unfortunately, 
in the FBQS area there is a lack of complete optically selected samples of 
QSOs. It is hence, very difficult to estimate the completeness of the survey, 
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as well as, the number of missed quasars by the optical sample conformed by 
the FBQS. 

In order to circumvent this problem, we have started a multiwavelength 
search of QSOs in the well investigated Second Byurakan Survey (SBS) sky 
area, we also made use of radio and X-ray data. The SBS is a low resolution 
objective prism survey with a limiting magnitude of 5 ~ 19^5, that covers 
1000 square degrees in the sky region defined by 07'*43"^ < R.A. < 17^^17"^ and 
+49° < Dec. < +61° (Markarian and Stepanian 1983; Stepanian 1994a). The 
SBS has produced one of the largest and most homogeneous complete sample 
of bright QSOs (Stepanian 1994b; Stepanian et al. 1999) with accurate BV 
photometry (Chavushyan et al. 1995, 1999). Amongst the bright quasar 
surveys the SBS is the only slitless survey which covers a large, continuous 
area of the sky. In this survey, both stellar and non-stellar objects are selected 
jointly. 

SAMPLE 

As a first step, in order to detect the missing QSOs in the SBS, and to 
create the most complete QSO sample. We have used the deep radio (FIRST) 
and optical (APM) databases, we call this sample FAQS. The overlapping 
area between FIRST and SBS surveys is quite significant, covering about 
700 deg^. We have cross-identified the FIRST catalog with APM objects. 
Adopting the following selection criteria: 

1. Coincidence of the positions of the FIRST and APM objects within a 
3" radius; 

2. Objects classified as stellar-like on APM; 

3. APM B-magnitudes between 141^5 and 18™5 

A procedure of cross-identification has been made with the CATS database 
routines (Verkhodanov et al., 1997, ^ttp://cats.sao.r'i^) , operating with incor- 



porated FIRST catalogue of the 1999 July version. 

Our list of sources in this overlapping region contains ~ 400 objects, of 
which 90 were previously known AGNs (mainly discovered by the SBS). During 
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1999, we have carried out spectroscopic observations for about 100 FAQS ob- 
jects. 

OBSERVATIONS 

Three observing runs in 1999 were allocated to our project. The observa- 
tions were carried out with the 2.1m GHO telescope and the LFOSC (Zickgraf 
et al. 1997) focal reducer equipped with a 600 x 400 pixel CCD. The read 
out noise of the detector being 8 e~. A set-up covering the spectral range 
of 4200-9000 A with a dispersion of 8 A/pixel was adopted. The effective 
instrumental spectral resolution being about 16 A. 

PRELIMINARY RESULTS 

In this subsample we have found 33 new QSOs, 2 Seyfert Galaxies, 15 
emission line galaxies, 1 BL Lac, and 45 high galactic latitude stars. 

Among the 33 QSOs, we have found two broad absorption line (BAL) 
QSOs, namely, FAQS 151113.7+490557 and FAQS 161744.4+515054. These 
BAL QSOs are radio-loud, and have a radio-to-optical flux ratios, log R (Wey- 
mann et al. 1991) equal 1.1, and 2.5 respectively. The last object has a flux 
density of 99.8 mjy at 1.4 GHz, being the brightest radio-loud BAL QSO 
known so far. 

This long-term project will allow us to compile the first mult i wavelength 
complete sample of bright quasars. Such a new complete sample of QSOs 
will help to address several unsolved questions, such as the surface density of 
bright quasars and whether or not there is differential evolution between the 
radio-loud and the radio quiet QSOs. 

This work has been supported by CONACYT research grants No. 28499- 
E, and No. G2858-E 
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Figure 1: a) The distribution of the 412 FAQS objects on the sky. Open squares representing 
new QSO candidates and filled squares representing the previously known AGNs. b) The 
distribution of the SBS quasars (open squares) and newly discovered FAQS QSOs (filled 
squares) on the sky. 
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Figure 2: The histograms of the magnitude and redshift distributions for the FAQS sample. 
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Figure 3: Typical examples of LFOSC spectra of different types objects contained in the 
FAQS sample. There teluric absorption features have been marked {encircled crosses). 
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Figure 4: The spectra of the radio-loud BAL QSOs found in the FAQS. There teluric ab- 
sorption features have been marked {encircled crosses). 
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